Elevation of systemic PLTP, but not macrophage-PLTP, impairs macrophage reverse cholesterol transport in transgenic mice.
Phospholipid transfer protein (PLTP) is a multifunctional protein synthesized by various cell types and secreted into the plasma. Plasma PLTP is able to transfer phospholipids between lipoproteins and modulate HDL particles. Mice with overexpression of human PLTP have an increased ability to generate pre beta-HDL, reduced total HDL levels and an increased susceptibility to atherosclerosis. As the macrophage is a key component of the atherosclerotic lesion and an important site of PLTP expression, we investigated the role of systemic and peripheral PLTP in macrophage cholesterol efflux and reverse cholesterol transport (RCT) in vivo. We used an assay in which (3)H-labelled cholesterol-loaded macrophages were injected intraperitoneally into recipient mice, and radioactivity was quantified in plasma, liver and faeces. Firstly, wild type macrophages were injected into wild type, PLTP transgenic (PLTPtg) and apoAI transgenic (apoAItg) mice. While plasma (3)H-tracer levels in apoAItg mice were increased compared with wild type mice, they were reduced in PLTPtg mice. Moreover, overexpression of PLTP significantly decreased faecal (3)H-tracer levels compared with wild type and apoAItg mice. Secondly, wild type mice were injected with peritoneal macrophages derived from PLTPtg or wild type mice. No significant difference in the amount of (3)H-tracer in plasma, liver or faeces was found between the two groups of mice. Our findings demonstrate that macrophage cholesterol efflux and RCT to faeces is impaired in PLTP transgenic mice, and that elevation of macrophage-PLTP does not affect RCT, indicating that higher systemic PLTP levels may promote atherosclerosis development by decreasing the rate of macrophage RCT.